Deletion of protein tyrosine phosphatase 1B rescues against myocardial anomalies in high fat diet-induced obesity: Role of AMPK-dependent autophagy.
Obesity-induced cardiomyopathy may be mediated by alterations in multiple signaling cascades involved in glucose and lipid metabolism. Protein tyrosine phosphatase-1B (PTP1B) is an important negative regulator of insulin signaling. This study was designed to evaluate the role of PTP1B in high fat diet-induced cardiac contractile anomalies. Wild-type and PTP1B knockout mice were fed normal (10%) or high (45%) fat diet for 5months prior to evaluation of cardiac function. Myocardial function was assessed using echocardiography and an Ion-Optix MyoCam system. Western blot analysis was employed to evaluate levels of AMPK, mTOR, raptor, Beclin-1, p62 and LC3-II. RT-PCR technique was employed to assess genes involved in hypertrophy and lipid metabolism. Our data revealed increased LV thickness and LV chamber size as well as decreased fractional shortening following high fat diet intake, the effect was nullified by PTP1B knockout. High fat diet intake compromised cardiomyocyte contractile function as evidenced by decreased peak shortening, maximal velocity of shortening/relengthening, intracellular Ca²⁺ release as well as prolonged duration of relengthening and intracellular Ca²⁺ decay, the effects of which were alleviated by PTP1B knockout. High fat diet resulted in enlarged cardiomyocyte area and increased lipid accumulation, which were attenuated by PTP1B knockout. High fat diet intake dampened myocardial autophagy as evidenced by decreased LC3-II conversion and Beclin-1, increased p62 levels as well as decreased phosphorylation of AMPK and raptor, the effects of which were significantly alleviated by PTP1B knockout. Pharmacological inhibition of AMPK using compound C disengaged PTP1B knockout-conferred protection against fatty acid-induced cardiomyocyte contractile anomalies. Taken together, our results suggest that PTP1B knockout offers cardioprotection against high fat diet intake through activation of AMPK. This article is part of a Special Issue entitled: Autophagy and protein quality control in cardiometabolic diseases.